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(g) Windscreen wiper. 

@ A windscreen wiper (10) includes an elongate curved backbone (12) which is of a resiliently flexible 
material and which has a connecting formation (16) at a position intermediate its length for connection 
to a displacing and force applying member. The backbone (12) has a free-form curved profile in a plane, 
thereby to define a transverse axis perpendicular to the plane. The backbone (12) further has a suitably 
varying transverse cross-sectional profile along its length such that if it is clamped at its connecting 
formation (16) and a test force of 1N applied at a tip in a direction that is parallel to the transverse axis, 
the tip is displaced less than 1,0mm. 
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THIS INVENTION relates to a windscreen wiper and more particularly to an elongate curved backbone 
for a windscreen wiper which is of a suitably resiliency flexible material. 

According to a first aspect of the invention there is provided a windscreen wiper which includes 

an elongate curved backbone which is of a resilientiy flexible material and which has a connecting for- 
5 mation at a position intermediate its length for connection to a displacing and force applying member; 

the backbone having a free-form curved profile in a plane, thereby to define a transverse axis perpen- 
dicular to the plane; and 

the backbone having a suitably varying transverse cross-sectional profile along its length such that if 
it is clamped at its connecting formation and a test force of 1N applied at a tip in a direction that is parallel to 
10 the transverse axis, the tip is displaced less than 1,0mm. 

Preferably, it is displaced less than 0,7 mm. Most preferably, it is displaced less than 0,25 mm. 
The tip to which the test force is applied may be displaced a distance 

t ^0,625 
¥) < 1 > 

'° Preferably, said displacement may be 

where I is the cantilever length of the backbone from the connecting formation to the tip to which the test force 
is applied and where is the displacement in mm if I is in metres. 

The windscreen wiper may include a wiper blade attached to the backbone. The backbone may be of metal. 
Further, the backbone may be in the form of a single homogenous strip or in the form of a laminate. 

The connecting formation may be centrally located. The backbone may be asymmetrically arranged about 
the connecting formation. The distance from the connecting formation to each tip may be at least 200mm. 
According to a second aspect of the invention, there is provided 
a windscreen wiper which includes 

an elongate backbone which is curved in a plane, is of a resilientiy flexible material and which has a 
connecting formation at a position intermediate its length for connection to a displacing and force applying 
member; 

the backbone defining an x-y plane, a z-axis extending perpendicularly from the x-y plane; 
the backbone having a suitably varying cross-sectional profile along its length and a suitable free-form 
curvature, such that a double integral Z T is less than 1,0mm, where 



J U H(x) ijx) dx l d * 

and Wx) is the moment of inertia about the z-axis at a position x along the backbone, R(x) is the radius of 
curvature of the backbone at position x, and l w (x) is the moment of inertia about the y-axis at position x. 
Preferably Z T < 0,5mm. 

The windscreen wiper may include a wiper blade attached to the backbone. 

Persons skilled in the art will appreciate that the backbone will have a concave side and a convex side, 
-the wiper blade being attached to the concave side and the displacing and force applying member on the con^ 
vex side. 

The backbone may be of metal such as spring steel and may be in the form of a single homogenous strip 
or may be in the form of a laminate. 

The connecting formation may be centrally located or the backbone may be asymmetrically arranged about 
the connecting formation. 

The distance from the connecting formation to each tip may be at least 200mm. 

Those skilled in the art will appreciate that l B (x) and lyy(x) are determined by the transverse dimensions 
of the backbone at any position along its length. In mostcases, the backbone will have a regular cross-sectional 
profile which may, for example, be rectangular or ellipsoidal. In most instances, the backbone will have a width 
and a thickness. It will be understood that the width dimension (b) will be that dimension which extends per- 
pendicularly to the plane of curvature and the thickness (h) will be the dimension which lies in the plane of 
curvature. 

It can be shown, with a backbone which has a rectangular cross-section at ail positions along its length, 

that 
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W b3 W , 2 hW - and (3) 
UA (4) 
5 Thus, with a rectangular cross-section, 
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sin 



[ f , hJ(x) ,, dx 1 dx 



(5) 



The invention is now described, by way of an example, with reference to the accompanying drawings, in 

which: 

is Figure 1 is a schematic perspective view from above of a windscreen wiper in accordance with the inven- 
tion; 

Figure 2 Is a side elevation of the windscreen wiper in an unloaded, free-form condition; 
Figure 3 is a schematic sectioned view of the wiper along lines Ill-Ill in Figure 2; 
Figure 4 shows schematically the axial convention utilised in this specification; and 
20 Figure 5 shows graphically the variation in the radius of curvature of the backbone of the wiper in its free- 
form condition. 

Asymmetrical windscreen wiper in accordance with the invention is referred to generally by reference nu- 
meral 1 0. It includes a spring backbone 12 and a rubber wiper blade 14. The backbone 12 has a centrally located 
connector 16 for releasably connecting the wiper 10 to a spring loaded wiper arm (not shown). The connector 
25 16 could be of any suitable type. The backbone 12 has suitable attachment formations (also not shown) where- 
by the blade 14 is securely attached to the backbone 12, or the blade 14 is glued to the backbone 12. 

The spring backbone 12 is preferably made from spring steel and tapers both in width and thickness from 
its centre towards its free ends or tips. The backbone is pre-curved longitudinally with a predetermined radius 
of curvature (R) at every point in its length. The backbone 12 defines a plane, which is defined by the sheet 
30 of paper in Figure 2. As indicated in Figure 4, a median line 18 of the backbone 12 lies in the x-y plane with 
the x axis extending tangentially at the centre of the backbone 12. The z-axis defines a transverse axis per- 
pendicular to the plane in which the free-form curved profile of the backbone 12 lies. 

The backbone 12 has a rectangular cross-sectional profile at all points along its length. Thus, the backbone 
12 has a width b and a thickness h as indicated in Figure 1. It will be appreciated that the width b is the di- 
ss mension parallel to the z-axis and the thickness h is the dimension perpendicular to the tangent at each point 
The free-form radius of curvature R of the backbone 12 is indicated in Figure 2 and the variation thereof 
is shown in Figure 5. > 

In the example shown, the backbone has a total length L = 450 mm 
a modulus of elasticity - 207 x 10 9 N/m 2 
40 thickness at the centre of the backbone = 1,29 mm 
thickness at the tips = 0.22 mm 
width at the centre = 1 1 mm, and 

width at the tips = 6 mm. _______ 

The backbone tapers uniformly in both thickness and width in a straight line manner from its centre to its 

45 tips. 

If the wiper is securely clamped at its connector 16 and a lateral force applied at either tip, parallel to the 
Z-axis, of 1 N r the lateral displacement of the tip in the Z direction is 0,28 mm allowing for experimental errors. 
The value of Z E (as determined in the equation 1 above) is 2,03 mm 

Similarly, if the value of Z-r (from equation 5 above) is computed it will be found to be 0,28 mm. 

50 



Claims 



1. A windscreen wiper which includes 
55 an elongate curved backbone which is of a resiliently flexible material and which has a connecting 

formation at a position intermediate its length for connection to a displacing and force applying member 
the backbone having a free-form curved profile in a plane, thereby to define a transverse axis per- 
pendicular to the plane; and 
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the backbone having a suitably varying transverse cross-sectional profile along its length such that 
if it is clamped at its connecting formation and a test force of 1 N applied at a tip in a direction that is parallel 
to the transverse axis, the tip is displaced less than 1,0mm. 

5 2. The windscreen wiper as claimed in Claim 1 , in which said displacement is less than 0,7mm. 

3. The windscreen wiper as claimed in Claim 2, in which said displacement is less than 0,25mm. 

4. The windscreen wiper as claimed in Claim 1 in which said displacement 

¥) 

5. The windscreen wiper as claimed in Claim 4 in which said displacement 

where I is the cantilever length of the backbone from the connecting formation to the tip to which the 
test force is applied and where Ze is the displacement in mm rf £ is in metres. 

6. The windscreen wiper as claimed in Claim 1, which includes a wiper blade attached to the backbone. 

20 

7. The windscreen wiper as claimed in Claim 1, in which the backbone is of metal. 

8. The windscreen wiper as claimed in Claim 1 , in which the backbone is in the form of a single homogenous 
strip. 

25 9. The windscreen wiper as claimed in Claim 1 , in which the backbone is in the form of a laminate. 

10. The windscreen wiper as claimed in Claim 1, in which the connecting formation is centrally located. 

11. The windscreen wiper as claimed in Claim 1, in which the backbone is asymmetrically arranged about 
30 the connecting formation. 

12. The windscreen wiper as claimed in Claim 1 , in which the distance from the connecting formation to each 
tip is at least 200mm. 
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13. A windscreen wiper which includes an elongate backbone which is curved in a plane, is of a resillently 
flexible material and which has a connecting formation at a position intermediate its length for connection 
to a displacing and force applying member; 

the backbone defining an x-y plane, a z-axis extending perpendicularly from the x-y plane; 

the backbone having a suitably varying cross-sectional profile along its length and a suitable free- 
form curvature, such that a double integral Z T is less than 1,0mm, where 



-Z— |-sl"-[j R(x) z (x) dx]-dx- 



45 



and l^fx) is the moment of inertia about the z-axis at a position x along the backbone, R(x) is the radius 
of curvature of the backbone at position x, and lyy(x) is the moment of inertia about the y-axis at position 
x. 

50 14. The windscreen wiper as claimed in Claim 13,in which Z T is less than 0,5mm. 

15. The windscreen wiper as claimed in Claim 13, which includes a wiper blade attached to the backbone. 

16. The windscreen wiper as claimed in Claim 13, in which the backbone is of metal. 



ss 



17. The windscreen wiper as claimed in Claim 13, in which the backbone is in the form of a single homogenous 
strip. 
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18. The windscreen wiper as claimed in Claim 13, in which the backbone is in the form of a laminate. 

19. The windscreen wiper as claimed in Claim 13, in which the connecting formation is centrally located. 

20. The windscreen wiper as claimed in Claim 13, in which the backbone is asymmetrically arranged about 
the connecting formation. 

21. The windscreen wiper as claimed in Claim 13, in which the distance from the connecting formation to each 
tip is at least 200mm. 

22. The windscreen wiper as claimed in Claim 1 3, in which the backbone has a regular cross-sectional profile. 

23. The windscreen wiper as claimed in Claim 22, which has a rectangular cross-section with the backbone 
having a width dimension b(x), a thickness dimension h(x) and a radius of curvature R(x) at each point x 
along its length and in which 
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